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Transcutaneous Electrical Nerve Stimulation in labour:
Practicality and Effectiveness in a Public Hospital
Labour Ward
The aim of this study was to assess the prac-
tical aspects of Transcutaneous Electrical
Nerve Stimulation (TENS) and its effectiveness
in relieving pain in an Australian public hospital
labour ward. Thirty women volunteered from the
Antenatal classes to use TENS in labour and
took part in a pre-labour TENS education ses-
sion. Evaluation was made by use of the
numerical pain rating sca/eand two question-
naires. The results showed a high level of pa-
tient and staff satisfaction and a statistically
significant change in pain perception when
subjects acted as their own controls.
Significantly less pethidine was used by the
study group compared toa matched com-
parison group. It was recommended that infor-
mation be provided to midwives and clientp on
TENS analgesia, and that it should be available
as a choice in a public hospital labour ward.
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Gabrielle Bortoluzzi, B.App.Se. (Phty), is Chief
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Transcutaneous electrical nerve
stimulation (TENS) refers to the·useof
pulsed electrical stimulation through
the skin to peripheral nerve fibres for
the control of pain.
The use of TENS as a method of
pain control is already well established
in patients with chronic pain (Indeck
and Printy 1975, Steig 1976, McDon-
nell 1980, Melzackand Wall 1982),
and its value in post-operative acute
pain management has been demon-
stratedby several authors (Cooperman
1975, Hollinger 1986, Polden 1985).
Although the physiological basis for
the success of TENS is still poorly
understood, the technique is felt to
hold great clinical promise in the
management ofa variety of pain
syndromes.
Melzack and Wall 's gate control
theory of pain provides one theoretical
foundation for TENS. This theory
proposes that electrical stimulation of
the large, afferent, high velocity fibres
prevents the smaller , slow velocity
pain-carrying A delta and C fibres
from transmitting pain signals to the
higher brain centres. Thus the high fre-
quency low intensity TENS current
-blocks the transmission of nociceptive
stimuli to the spinal cord (Melzack and
Wall 1965).
The pain relieving properties of
TENS can also be partly explained bya
measured increase in endogenous
.opiates in the cerebrospinal fluid {en-
dorphins and encephalins) which are
responsible fora rise in the pain
threshold and an increase in the feeling
of well-being (Salar et at 1981).
These noted physiological effects of
TENS are useful inthe management of
labour pain..
TENS analgesia has potentially
many advantages to the woman in
labour. In contrast to sedatives and
narcotics, it is non-invasive, does not
affect the conscious level, is readily
reversible and can be controlled by the
labouring woman and/or her partner.
TENS is easy to apply andean be con.;.
tinued throughout the whole labour
without interferring with the woman's
mobility and preferred postures .. Thus
it is compatible with the concept ofac.,.
tive birth .. It may be possible to offer
reduced dosages of additional
analgesia to supplement the effect of
TENS if required ..
Robson (1979) and Augustinsson et
al (1977) have .given a detailed account
of the application of TENS for the
relief of labour pain in 35 and 147
women respectively .. Robson reported
that 200/0 of the patients in his study
derived great benefit, and a total of
82070 some benefit from TENS
analgesia. Augustinsson and col-
leagues reported results of 44070 very
good relief and 44070 moderate relief,
and 12OJono effect at all. However,
neither of these studies utilized a
separate control or comparison group
to neutralize possible influence from
other factors, although the Robson
study allowed the subjects to serve as
their own control. The results of pain
modification reported were entirely
subjective evaluations. No attempt was
made to quantify the effect of TENS
on pain perception by use of a pain
rating scale.
In the last decade a number of other
studies of TENS have reported similar-
ly positive results in· relieving-labour
pain (Stewart 1979, Grim and Morey
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1985, Keenan et af 1985), but no
published study could be found ad-
dressing the practical issues specifically
on an Australian population.
Until the advent of TENS in the last
15 years, all obstetric analgesia was in-
vasiveandhad the potential to cause
side effects in both the mother and the
baby. For example, pethidine can
cause breathing difficulties in the
newborn. and significantly dull the
mother's conscious state;, nitrous ox-
ide, or entonox, can distract the
mother from reality or cause drowsi-
ness, nausea and confusion. In the
present climate of increased awareness
and responsibility among many
women towards the management of
their labour pain,and of greater
knowledge of birth choices available to
them,TENS should have a place as a
valid choice of analgesia.
Research has shown that women are
likely to have a greater sense of
satisfaction,. achievement and fulfil-
ment following delivery if they are<able
to manage without analgesia (Morgan
et aJ 1982), but any new method of
pain relief will have no future unless it
can be shown to be effective,safe for
mother and babe, and require no addi-
tional nursing and medical care.
TENS as an alternative form of pain
management has been largely un-
known to the obstetrical staffs of Aus-
tralian hospitals, although physio-
therapists are generally very familiar
with its use in the treatment of chronic
pain.
No previous studies have evaluated
TENS in labour when Ihepatients have
been pre-educated in its use, although
this was recommended by Grim and
Morey (1985).
The practical aspects of providing
TENS in a public .hospitallabour ward
have notheen evaluated,a most im-
portant issue if TENS is going to take
its place beside other forms of pain
relief available. to women in labour.
The encouraging results from
overseas studies, coupled with the in-
creasing demand from women for non-
invasive pain relief prompted the pre-
sent investigation. This study set out to
examine the practicality of offering
TENS as a choice of analgesia in a
public hospital labour ward. In addi-
tion, the degree of pain relief and
satisfaction provided by TENS was
assessed.
Method
Subjects
A brochure giving an outline of the
history of TENS and the methodology
proposed in the study was made
available to all participants in the
hospital antenatal classes over a three
month period.
From a total of 105 class par-
ticipants, 42 women ranging in age
from 19 years to 37 years (median 28
years) agreed to enter the study. Four-
teen of these women were prima
gravidae, and 16 were multigravidae.
All attended a speeificevening infor-
mation session with their support per-
son within four weeks of the due date.
The first 30 of these women to deliver
using TENS became the study group.
Participation was quite voluntary
and no specific criteria for patient
selection was used. However, women
presenting with any of the following
complications were excluded from the
study: antepartum haemorrhage, dia-
betes mellitus, pre-eclampsia, previous
caesarean section, multiple pregnancy,
breech presentation, prematurity less
than 36 weeks gestation, prolonged
rupture of the membranes, prolonged
labour, severe placental insufficiency
and hypertension.
A comparison group of 30 women
was selected from those attending the
antenatal classes in the same period of
time as the study group. This group
was matched as closely as possible to
the study group for age, gravida, and
onset of labour.
Apparatus
Two model 6277 Tenzcare units
(3M) with a booster hand control for
channell, and operating on disposable
alkaline batteries ,were used.
A set of four self-adhesive
disposableelectfodes measuring 5cm x
IDem were used for each subject (3M
No. 6222). In addition reusable, self
adhesive electrodes measuring Scm x
5cm were available for anterior
(suprapubic) placement if requested by
the subject.
Pre..Labour Training
Weekly evening information ses-
sions were conducted at the hospital,
with an average of three couples atten-
ding each session. Labour ward and
Physiotherapy staffs were also 'en-
couraged to attend. The information
presented included a summary of:
1. The development ,of the use of
TENS for chronic and acute pain.
, 2. The published reports from
overseas of the use of TENS in labour.
3. The benefits and side effects of
TENS as related to labour.
4. The obstetric conditions neces-
sitating exclusion from the study.
A practical demonstration of the
TENS stimulation was given to.all par-
ticipants, with opportunity to use the
boost.er hand control, and adjust the
current parameters.
An information sheet giving an
outline of the procedures to be follow-
ed, and a pictorial representation of
the electrode placement for labour was
given to each subject.
Finally,subjects were asked to sign a
consent form confirming their will-
ingness to participate in the study.
Labour Ward Procedure
Subjects were identified to Labour
Ward staff by a list of names and ad-
dresses in the TENS Research Pro-
cedure Manual kept in Labour Ward.
In order to maintain contact bet-
ween Labour Ward staff and the on-
eall Physiotherapist, a long range
beeper was utilized throughout the
study period. The on-call physio-
therapist was paged as soon as possible
after the patient's arrival at Labour
Ward, to ensure that the TENS unit
·was available as the first choice of
analgesia. Two sets of electrodes were
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applied by the physiotherapist on each
side of the midline of the spine bet-
ween the tenth thoracic ·and first lum...
bar spinal segments (Channell), and
between the secoIid and fourth sacral
segments (Channel 2) (Figure 1). This
electrode placement .was designed to
stimulate the posterior primary rami of
the spinal segments receiving painful
stimuli during labour.
Figure 1: Placement of the electrodes:
Channel 1-T10-L1, Channel 2-S2~S4
ly, but she remained within the
hospital.
Measurement
In the middle and/or late first stage of
labour,each subject was asked by the
physiotherapist (recalled by Labour
Ward staff) to assess her pain using the
10 point numerical pain rating scale
(Downie eel of 1978), with the TENS
unit on and with it off. The assessment
was repeated with a number of con-
tractions until the subject was satisfied
that she had evaluated the effect of
TENS on her perception of pain. Two
scores were then recorded on the pain
scale.
Within 24 hours of delivery two
questionnaires were completed, one by
the attending midwife and another by
the subject. A worksheet relating to
the delivery was completed by the
physiotherapist. The same worksheet
was completed from the medical
record for each subject in the com-
parison group, deleting inappropriate
questions.
Results
All subjects and an involved mid-
wives stated that the application and
operation of the TENS unit was
simple.
TENS in labour
The unit was operated by the subject
and/or her support person in 93.3070 of
labours and assisted by a staff member
in 2 cases only.
TENS was dIscontinued by second
stage of labour in 50070 of cases (the
reasons are listed in Table 1), but con-
tinued until completion of the delivery
in the remainder.
Five respondents in the subject
group and four in the Labour Ward
staff group listed problemsen-
countered with the use of TENS during
labour. Those fOUf noted by Labour
Ward staff were rated as interfering
with nursing practice 'to some extent'
(Table 2).
The effects of TENS on first stage
labour as perceived by subjects and at-
tending midwives, are shown in Tables
3 and 4.
Results from the numerical pain
rating scale are displayed in Table. 5.
Twenty-one subjects (75070) rated a
decrease in pain with the TENS
operating, ranging from 1 unit to 4
units on the pain scale. Six subjects
(21.5070) rated no difference and 1
rated it negatively (3.5OJo). In two cases
the pain scale was not completed
because the attending physiotherapist
was not notified of the rapid progres-
sion of labour.
A number of subjects commented that they were unable to use the hand-
piece for several reasons:
• Too tired and confused when using N20+02 2
• Too awkward when pushing 2
• During severe contractions after induction 2
• Due toa stiff thumb 1
The unit was discontinued in 1 case when it was felt that it might be
masking the urge to push (Doctor's request).
The TENS was discontinued in 3 cases when an epidural anaesthetic
was required.
The background stimulation was set
by the support person or the
physiotherapist at a pulse rate ofap-
proximately IOO/sec (a setting of 5.5
on the unit) and a pulse width of ap-
proximately 100 microseconds (a set-
ting of 4.0 on the unit). The current
amplitude was turned up to a level that
provided a comfortable tingling sensa...
tion, with Channel 2 equal to Channel
1. The booster hand control was then
given to the subject in order to increase
the TENS current with each
contraction.
The subject and her partner were en-
couraged to adjust the background in-
tensity of the TENS current as labour
progressed. The physiotherapist did
not stay with .. the couple once the
TENS unit was operating satisfactori-
Table 1:
Reasons given for discontinuance of TENS
Not helpful at any stage
Helpful initially, but no longer
Doctor's request
Other
o
8
4
(3 epidurals)
3
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Primiparous Multigravida Total
Table 2:
Problems encountered,with TENS during labour
Subjects'Comments
- The haridpiecewas dropped twice. It was not possible to hook the
handpiece to the unit when not in use.
The cables tangl,ed with the drip.
e When the top pair of electrodes were applied too high, tingling was
felt around the breasts.
The problem was corrected when the electrodes were relocated.
eMusclespasms were felt inthe back, but suprapubic placement of the
top pair of electrodes was much more comfortable.
- The handpiece broke and had to be replaced. The unit failed several
times due to loose connections.
- The hand control 'broke, but was replaced without further problems.
Labour Ward Staff Comments
-Suprapubic electrode placement interfered slightly with Pawlik's grip
and abdominal palpation. (Related to large electrodes 5cm x 10cm).
• TENS camouflaged the traditional subjective assessment of the pro-
gress of labour by midwives.
•• Leads tangled when the subject was very restless and distressed and
had to change position to check the foetal heart rate.
• Routine observations were delayed in one subject while the TENS unit
was being applied. Back rubbing was not really possible.
Table 4:
Observed effect of TENS by labour ward staff
perception of pain, as rated by subjects
on the numerical pain rating scale. One
hundred percent of subjects claimed
that they would use TENS again dur-
ing a subsequent labour.
The worksheet was used to deter-
Discussion
This study attempted to examine the
effectiveness ,and 'practical'aspects of
using TENS as a method of controlling
pain in a public hospital labour ward.
Both subjects and labour ward, staff
unanimously agreed that the TENS
unit was easy to apply and 'to operate
within the parameters of a public
hospital. In only two cases did a staff
member operate the unit part of the
time, indicating that once applied, this
form of analgesia did notrequire addi-
tional nursing carea For the duration
of the study a physiotherapist either
applied or supervised the application
of the TENS electrodes, but as most
public hospitals do not provide an on-
call physiotherapy service, it is an-
ticipated that this initial assistance will
be provided by Labour Ward staff, if
required.
Interference with nursing practice
was minimal (four cases) and related
mainly to palpation or delay in taking
observations.
Possible interference with foetal
monitors has been suggested in several
publications (Robson 1979, Polden
1985, Grim 1985). In this study in-
terference occurred in one of the fOUf
mine the total amount of analgesia us-
ed by the study group and the com-
parison group: 1400mgof pethidine
was used by 13 women in the study
group compared t02025mg used by 19
women in the' comparison group. A
one way analysis of variance for in-
dependent samples was performed on
the data to determine whether this dif-
ference was significant (F==1.58,
p'>O.Ol) (Figure 2). It was found that
significantly less pethidine was utilized
by the study group.
Other data collected from the
worksheet showed no significant dif-
ferences in length of labour,apgar
scores and type of delivery between the
two groups. A summary of this data
and general comments made by sub-
jects are found at the conclusion of the
article in Tables 6 and 7.
14
14
2
o
11
2
o
17
Total
5
6
1
o
Multigravida
5
8
1
o
Helped a lot
Moderately
Helped a little
Nil
Table 3:
Subject's assessment of TENS
Primiparous
Significantly
helpful 8 9
Moderately
helpful 5 6
A little helpful 1 1
Nil 0 0
A t-test for 2 group designs was used
to test the significance of the dif-
ference between the TENS 'OFF'and
TENS 'qN' scores {df= 27, t= 7.543;
p>,;O.Ol)."\TENS was found to have a
significant effect aD decreasing the
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Unit Difference Number of Subjects
Without TENS (N=28)
Table 5:
Difference on pain scale with and without TENS
+ 4 units
+ 3 units
+2112 units
+ 2 units
+ 1 unit
Nil
- 1 unit
Table 6:
Summary of worksheet
Study Group
Age
Range 19~37 years
Median 28 years
Gravida
Primigravida 14
Multigravida 16
Onset of Labour
Spontaneous 18
Induced or
augmented 12
Length of 1st Stage 1-2 hours
Range 3 labours
> 12 hours
Median 5-6 hours
Delivery
Normal 26
Mid Forceps 4
Low Forceps 0
Caesarean Section 0
Apgar Scores at 2 min
and 5 min
Range 6/7 - 9/10
Median 8/10
Mode 9/9
1
6
2
10
2
21
(Cases where TENS decreased
pain)
6
1
Comparison Range
21-34 years
26 years
16
14
15
15
1-2 hours
3 labours
>12 hours
6-7 hours
24
4
1
1
4/9 - 10/10
9/9
9/9
TENS in labour
cases where an internal monitor was
used (this subject was subsequently ex-
cluded from the study after a prolong-
ed labour culminating in caesarean sec-
tion).However, no interference was
demonstrated when TENS was used in
conjunction with an external foetal
monitor (eight· cases).
Problems identified by the subjects
concerned the design and durability of
the TENS unit in most cases. The hand
applicator was dropped or .. broken in
three cases, probably due to thumb
fatigue; and the electrode leads tangled
or pulled loose in two cases.
One subject complained of muscle
spasm under the electrodes, relieved by
relocating the > proximal pair to a
suprapubic position. Three other sub-
jects had requested similar re-
positioning of Channell electrodes, all
with good effecL,Although there is a
theoretical possibility that high intensi-
ty stimulation with electrodes position-
ed on the lower abdominal wall, in un-
favourable cases,-could induce ir;..
regularities in the foetal heart func-
tion, no such problems were en-
countered in this study. Trials done in
Sweden using a special abdominal elec-
trode have proved to be safe. (Polden
1985), but further research needs to be
done with anteriorly placed electrodes
to clarify this issue.
The numberefsubjects who claim;..
ed, and were perceived to have gained
moderate to significant pain relief
from TENS, as described in the ques-
tionnaires, was very high at 97.3 per
cent.
By using a self control design,each
subject compared the·pain experienced
when the unit was operating and when
it was not operating with a numerical
rating. The difference between these
measurements·was.shown to be signifi-
cant (p> 0.01).
Although 21 subjects rated a
positive difference on the pain rating
scale, those seven who did not, all
commented that control was easier
with the TENS operating.
It is recognised that pain is a highly
complex phenomenon in labour and it
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Analgesia
Figure 2: Analgesia used in first stage labour
Conclusion
Analgesia is not the sole solution to
the complexities of pain experienced
during labour. Many other factors
areknown to contribute to pain relief:
the help and presence of a support per-
son, the confidence and feeling of con-
trol of the parturient, the distraction
provided by the TENS unit, and the in-
terest and attention of the researcher.
The results of this study showed a
high degree of consumer satisfaction
when TENS was used as an adjunct to
other labour skills. The high level of
labour ward staff approval suggest
that TENS analgesia is compatible
with nursing practice in .a public
hospital. A statistically significant
change in pain perception and reduc...
tion in pethidine requirements by the
subjects was demonstrated indicating
that TENS analgesia could reduce the
amount of medication necessary, and
therefore the side effects to mother
and child.
It was recommended that pre-labour
training in the use of TENS be provid-
edby physiotherapists in antenatal
classes; that information about TENS
analgesia be given to midwives; and
that this type of pain relief be available
as a choice to women in labour.
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Significantly less pethidine was re-
quested for pain relief in first stage
when TENS was utilised compared to a
matched group of labouring women
where TENS was not utilised
(p> 0.01). These results support the
findings of other researchers (Holl-
inger 1986, Arns 1986).
The volunteer nature of the sample
(necessary for ethical reasons) makes it
invalid to generalize these findings to
the wider population. However, the
results of this study do provide broad
indications of what later studies may
find.
~ Comparison Group
o Study Group
reported from overseas (Augustinsson
1977, Robson 1979). This may be at-
tributed to the fact that all couples
were introduced to the TENS unit
before labour and had the opportunity
to handle and experience the machine.
Subsequently, the couple •was able to
take responsibility for the control of
the unit throughout .labour, thus
enhancing a feeling of autonomy.
Pethidine
75mg x 1
Pethidine 100mg x
1 + N20 + 02 ....,..,.'7"'7'r-....
Pethidine 75mg x 1
+ N20 + 02
EPIDURAL
2 4 6 8 10 12 14 16 18
Labouring Women
Nil Analgesia
TENS only
Pethidine
100mg x 1
Pethidine 100mg x1
+ Phenergan ~~----~
Pethidine
100mg x 2
is possible that factors other than
TENS, such as placebo effect and
psychological mechanisms, may have
influenced the pain perceived~ Alter-
native study designs, such as the use of
placebo TENS would further add to
the body of knowledge.
The favourable results in pain relief
and patient satisfaction demonstrated
in this study are better than those
Pethidine
50mg x 2
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Table 7:
General comments by subjects
• TENS took the top off contractions.
• The peak of the contractions was as strong as ever, but the TENS was
relaxing at all other times and helped to regain control.
e Anterior placement was preferred because of a thumping sensation
with posterior spinal positioning at high intensity of top pair of elec-
trodes. The handpiece was not used in 2nd stage. Removal of the elec-
trodes appeared difficult due to the sticky nature of the adhesive glue.
• Extremely helpful to breathing and concentration skills: invaluable.
• Extremely helpful - took the edge off the pain.
e TENS was not utilized to its fullest extent because of a strong, quick
labour.
• Glue problems on removal of electrodes.
• Especially helpful initially to keep calm.
• Most useful at the start and finish of contractions.
• Helped a lot, especially in early 1st stage when it was soothing and
provided a concentration focus.
• Operation of the hand control was not very easy and required too
much effort when tired.
The unit did not significantly reduce the pain level, but it did help with
pain control by producing a focus and a comfortable tingling. Used in
conjunction with breathing exercises it was better than drugs.
-The hand control was not comfortable and should be re~designed. The
TENS was of no use during transition and 2nd stage.
• Thumb got stiff from pushing the control lever.
The cables were too short.
Removal of the electrodes left a sticky glue.
-TENS was found to be very helpful during 2nd stage.
• Leads from the >unit were too short and uncomfortable when sat on.
Particularly helpful in early labour.
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